A novel actinomycete strain, designated TRM 45387 T , was isolated from a saline-alkali soil in Xinjiang Province (406 229 N 796 089 E), north-west China. The isolate was characterized using a polyphasic approach. 16S rRNA gene sequence analysis indicated that strain TRM 45387 T belonged to the genus Glycomyces and was closely related to Glycomyces arizonensis DSM 44726 T (96.59 % 16S rRNA gene sequence similarity). The G+C content of the DNA was 71.26 mol%. The isolate contained meso-diaminopimelic acid as the diagnostic diamino acid, and xylose, glucose, galactose, arabinose and ribose as the major whole-cell sugars. The diagnostic phospholipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositolmannosides. The predominant menaquinone was MK-10(H 6 ). The major fatty acids were iso-C 16 : 0 , anteiso-C 17 : 0 and anteiso-C 15 : 0 . On the basis of the evidence from this polyphasic study, a novel species, Glycomyces tarimensis sp. nov., is proposed. The type strain of Glycomyces tarimensis is TRM 45387 T (5CCTCC AA 2014007 T 5JCM 30184 T ).
T (5CCTCC AA 2014007
T 5JCM 30184 T ).
The genus Glycomyces was initially established by Labeda et al. (1985) and the description was later emended by Labeda & Kroppenstedt (2004) . This genus belongs to the Order VII. Glycomycetales (Labeda et al., 2012) , family Glycomycetaceae. At the time of writing, the genus Glycomyces contains 13 species with validly published names: G. harbinensis, G. rutgersensis, G. tenuis, G. algeriensis, G. arizonensis, G. lechevalierae, G. sambucus, G. endophyticus, G. mayteni, G. scopariae, G. halotolerans, G. fuscus and G. albus (Labeda et al., 1985; Evtushenko et al., 1991; Labeda and Kroppenstedt, 2004; Gu et al., 2007; Qin et al., 2008; Qin et al., 2009; Guan et al., 2011; Han et al., 2014) . The species 'Glycomyces phytohabitans' has been described recently (Xing et al., 2014) but the name is not yet validly published. Here, we report a novel Glycomyces-like strain isolated from a saline-alkali soil in Xinjiang Province, north-west China, designated TRM 45387 T . The aim of the study was to determine the exact taxonomic position of the strain by means of a polyphasic characterization.
Strain TRM 45387
T was isolated from a saline-alkali soil collected from Kalpin county, Xinjiang Province, north-west China (40 u 229 N 79 u 089 E). The strain was isolated on a Gause 1 culture medium containing 5 % (w/v) NaCl, which had been seeded with a soil suspension and subjected to aerobic incubation at 37 u C for 2 weeks. The Gause 1 culture medium contained (per litre distilled water): 20 g soluble starch, 1 g KNO 3 , 0.01 g FeSO 4 . 7H 2 O, 2 g K 2 HPO 4 . 3H 2 O, 0.05 g MgSO 4 . 7H 2 O and 18 g agar. The pH of the medium was adjusted to pH 7.5 with 1 M NaOH. Complex salts, including 38 g NaCl, 4 g MgCl 2 . 6H 2 O, 4 g KCl and 4 g CaCl 2 . 2H 2 O, were sterilized separately before being added to the medium. The strain was maintained on International Streptomyces Project (ISP) 4 (Shirling & Gottlieb, 1966) agar slants containing 5 % (w/v) NaCl at 4 u C. The pure culture was maintained as a 20 % glycerol suspension at 220 u C or as lyophilized cells for long-term preservation. Biomass for chemical and molecular studies was obtained by cultivation in tryptic soy broth on a shaker at 180 r.p.m. and 37 u C for 10 days. The tryptic soy broth medium comprised (l 21 ): 30 g Tryptic Soy Broth (Oxoid) and 50 g NaCl.
Cultural characteristics were determined after 2 weeks by methods used in the ISP (Shirling & Gottlieb, 1966) . All media were supplemented with 5 % (w/v) NaCl for growth. Colony colour was determined with the ISCC-NBS colour charts (Kelly, 1964) . Morphological characteristics of spores and mycelia were examined by using light microscopy (Axioskop 20; Zeiss) and scanning electron microscopy (Quanta; FEI) after 28 days growth on ISP 4 containing 5 % (w/v) NaCl. NaCl tolerance was studied at 37 u C for 14 days on ISP 4 containing 0, 1, 3, 5, 8, 10, 13, 15, 18, 20, 25 and 30 % (w/v) NaCl. The range of growth temperature was tested at 4, 10, 15, 18, 20, 28, 37, 40, 42, 45, 55 and 60 u C on ISP 4 containing 5 % (w/v) NaCl for 14 days. The pH range for growth was investigated between pH 4.0 and 12.0 at intervals of 1 pH unit on ISP 4 containing 5 % (w/v) NaCl for 14 days, using the following buffers: for pH 4.0-5.0, 0.1 M citric acid/ 0.1 M sodium citrate; for pH 6.0-8.0, 0.1 M KH 2 PO 4 /0.1 M NaOH; for pH 9.0-10.0, 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 ; and for pH 11.0-12.0, 0.05 M Na 2 HPO 4 /0.1 M NaOH. Other physiological characteristics, including utilization of sole carbon and nitrogen sources for energy and growth and decomposition of test substances, were assessed by using the media and methods of Gordon et al. (1974) .
Isomers of diaminopimelic acid and whole-cell sugars were analysed according to the procedures developed by Hasegawa et al. (1983) and Staneck & Roberts (1974) . Menaquinones were extracted using the method of Collins (1985) and analysed by HPLC (Groth et al., 1997) . Polar lipids were extracted, examined by two-dimensional TLC and identified using published procedures (Minnikin et al., 1984) . Mycolic acids were checked by the acid methanolysis method of Minnikin et al. (1975) . Fatty acids analysis was performed as described by Sasser (1990) using the Microbial Identification System (MIDI Sherlock version 6.0; database, TSBA6).
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene from strain TRM 45387 T were performed using an established method (Chun & Goodfellow, 1995) . Multiple alignments with sequences of the most closely related species of the genus Glycomyces and calculations of sequence similarity values were carried out using the EzTaxon-e server . Phylogenetic analyses were performed using three tree-making algorithms: neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) . A phylogenetic tree was reconstructed using MEGA software version 5 (Tamura et al., 2011) . The topology of the phylogenetic tree was evaluated by using the bootstrap resampling method of Felsenstein (1985) with 1000 replicates. The G+C content of the genomic DNA for strain TRM 45387
T was determined by HPLC as described by Tamaoka & Komagata (1984) .
T developed well on most test medium, including ISP 2, ISP 3, ISP 4 and ISP 6 agars and Czapek solution agar, but grew weakly on ISP 5 agar, nutrient agar and ISP 7 agar. The colour of aerial mycelia was white on ISP 3, ISP 4, ISP 5 and ISP 6 agars, nutrient agar and Czapek solution agar. The colour of substrate mycelia was brown on ISP 2, ISP 3 and ISP 7 agars and Czapek solution agar. No soluble pigments were produced on any medium tested. The aerial mycelium was straight or flexuous with few branches; oval or rod-like sporangia develop at the ends of aerial mycelium (see Fig. 1 ). Strain TRM 45387 T grew at 18-42 u C, at pH 6.0-11.0 and with 0-8 % NaCl, with optimum growth at pH 7.0 and 5 % NaCl (w/v) at 37 u C. The organism can be distinguished from members of the genus Glycomyces with validly published names by using a battery of phenotypic tests (Table 1) . It is clear from the comparisons that strain TRM 45387 T is phenotypically different from the closest related species of the genus Glycomyces.
The cell wall of strain TRM 45387 T contained mesodiaminopimelic acid. Whole-cell hydrolysates contained mainly xylose, glucose, galactose, arabinose and ribose. The predominant menaquinone was MK-10(H 6 ) (55.55 %), with minor amounts of MK-10(H 8 ) (16.77 %), MK-12 (13.39 %) and MK-10(H 4 ) (5.78 %). The diagnostic phospholipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositolmannosides (Figs S1-S4, available in the online Supplementary Material). Major cellular fatty acids (.10 %) were iso-C 16 : 0 (23.07 %), anteiso-C 15 : 0 (22.59 %) and anteiso-C 17 : 0 (19.93 %). Fatty acids present in smaller amounts (.1 %) were anteiso-C 17 : 1 A (8.69 %), iso-C 15 : 0 (7.70 %), iso-C 16 : 1 G (7.69 %), C 16 : 0 (4.32 %) and iso-C 14 : 0 (2.75 %). The organism did not contain mycolic acids. The G+C content of the DNA was 71.26 mol%.
In the phylogenetic tree based on the neighbour-joining algorithm, strain TRM 45387 T formed a distinct clade, belonged to the genus Glycomyces. The highest 16S rRNA gene sequence similarity was shown with Glycomyces arizonensis DSM 44726 T (GenBank accession no. AXWO01000049; 96.59 %). The 16S rRNA gene sequence similarity between strain TRM 45387 T and members of other species of the genus Glycomyces was 93.24-96.59 %. This relationship was supported by two other tree-making methods used in this study (Fig. 2) .The low 16S rRNA gene sequence similarities (,97 %) between species of the genus Glycomyces with validly published names and the novel isolate indicate that the isolate represents a novel genomic species of the genus Glycomyces.
T was different from members of other species of the genus Glycomyces in some physiological properties: strain TRM 45387
T could grow at 18-42 u C; no soluble pigments were produced on any media tested; positive result in tests for hydrolysis of urea, starch and xylan, and negative result for hydrolysis of casein and aesculin; nitrates were not reduced; trehalose, rhamnose, lactose and inositol were utilized as sole carbon sources, while raffinose and D-sorbitol were not; L-arginine and L-tyrosine were utilized as sole carbon sources, while L-cysteine and L-histidine were not. These features enabled the novel strain to be differentiated from G. arizonensis DSM 44726 T , the nearest neighbouring species, and other phylogenetically closely related species. Strain TRM 45387 T also exhibited some chemotaxonomic differences from the species G. arizonensis, 'G. phytohabitans' and Glycomyces tenuis: such as whole-cell hydrolysates contained xylose, glucose, galactose, arabinose and ribose; polar lipids contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol, phosphatidylinositolmannosides; the major fatty acids were iso-C 16 : 0 , anteiso-C 15 : 0 and anteiso-C 17 : 0 ; the predominant menaquinone was MK-10(H 6 ); and the G+C content of the DNA was 71.26 mol% (Table 1) . Additionally, strain TRM 45387 T exhibited comparatively low 16S rRNA gene sequence similarity with the closest neighbour G. arizonensis NRRL B-16153 T (GenBank accession no. AXWO01000049; 96.59 %). In the phylogenetic tree based on the neighbour-joining algorithm, strain TRM 45387 T formed a distinct clade, and belonged to the genus Glycomyces (Fig. 2) .
On the basis of a combination of phylogenetic distinctness and differences in chemotaxonomic and morphological characteristics, strain TRM 45387
T represents a novel species of the genus Glycomyces, for which the name Glycomyces tarimensis sp. nov. is proposed.
Description of Glycomyces tarimensis sp. nov.
Glycomyces tarimensis (ta.rim.en9sis. N.L. masc. adj. tarimensis pertaining to Tarim, a basin in the north-west of China, where the strain was isolated).
Aerobic, Gram-stain-positive, non-acid-fast, filamentous actinobacterium. The aerial mycelium is straight or flexuous with few branches; oval or rod-like sporangia develop at the ends of aerial mycelium. Grows well on ISP 2, ISP 3, ISP 4 and ISP 6 agars and Czapek solution agar; grows weakly on ISP 5 agar, nutrient agar and ISP 7 agar. No soluble pigments are produced on any media tested. Grows at 18-42 u C, at pH 6.0-11.0 and with 0-8 % NaCl, with optimum growth at pH 7.0 and 5 % NaCl (w/v) at 37 u C. Negative for casein hydrolysis, gelatin liquefaction, melanin production, H 2 S production, indole production, nitrate reduction and oxidase test. Positive for decomposition of urea and cellulose, milk coagulation and peptonization, hydrolysis of hypoxanthine, xanthine and starch, and catalase reaction. The whole-cell hydrolysates contain meso-diaminopimelic acid as the cell-wall diamino acid, and xylose, glucose, galactose, arabinose and ribose as the major whole-cell sugars. The diagnostic phospholipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol and phosphatidylinositolmannosides. The predominant menaquinone is MK-10(H 6 ), with minor amounts of MK-10(H 8 ), MK-12 and MK-10(H 4 ). The major cellular fatty acids are iso-C 16 : 0 , anteiso-C 15 : 0 and anteiso-C 17 : 0 . Lacks mycolic acids. 
